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Applications {#Sec2}
============
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Corollary 2.1 {#FPar5}
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                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ \frac{z_{0}w'(z_{0})}{w(z_{0})}=k_{1}\leq0. $$\end{document}$$ *If the function* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$w(z)$\end{document}$ *has a zero in* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$|z| < R$\end{document}$ *and* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
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                \begin{document}$$ \frac{z_{0}w'(z_{0})}{w(z_{0})}=k_{2}\geq0. $$\end{document}$$

A simple contraposition of Lemma [1.2](#FPar2){ref-type="sec"} provides the following two corollaries.

Corollary 2.2 {#FPar6}
-------------
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                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
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                \usepackage{amssymb} 
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Corollary 2.3 {#FPar7}
-------------
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Proof {#FPar8}
-----
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Theorem 2.4 {#FPar9}
-----------
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Proof {#FPar10}
-----

If there exists a point $\documentclass[12pt]{minimal}
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                \begin{document}$$ \begin{aligned}[b]\frac{z_{0}p'(z_{0})}{p(z_{0})}&= \frac{\mathrm{d}\log p(z)}{\mathrm{d}\log z} \bigg\vert _{z=z_{0}} \\ &= \frac{\mathrm{d}\log|p(z)|+i\mathrm{d}\arg \{p(z) \} }{i\mathrm{d}\varphi} \bigg\vert _{z=z_{0}} \\ &= \frac{\mathrm{d}\arg \{p(z) \}}{\mathrm{d}\varphi}- \frac{i}{|p(z)|}\frac{\mathrm{d}|p(z)|}{\mathrm{d}\varphi} \bigg\vert _{z=z_{0}} \\ &= \frac{\mathrm{d}\arg \{p(z) \}}{\mathrm{d}\varphi} \bigg\vert _{z=z_{0}} \\ &\leq0.\end{aligned} $$\end{document}$$ From ([2.11](#Equ26){ref-type=""}) and ([2.14](#Equ29){ref-type=""}) we have $$\documentclass[12pt]{minimal}
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                \begin{document}$$ \big|p(z_{0}) + z_{0}p'(z_{0})\big| =\big|p(z_{0})\big| \biggl\vert 1 + \frac{z_{0}p'(z_{0})}{p(z_{0})} \biggr\vert \leq\big| p(z_{0})\big| = c, $$\end{document}$$ which contradicts hypothesis ([2.10](#Equ25){ref-type=""}) and therefore completes the proof. □

For some other geometrical properties of analytic functions, we refer to the papers \[[@CR2]--[@CR4]\].

Conclusion {#Sec3}
==========

In this paper, we have presented a correspondence between an analytic function $\documentclass[12pt]{minimal}
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